TERS detection of αVβ3 integrins in intact cell membranes.
Integrins are important membrane receptors that form focal adhesions with the extracellular matrix and are transmembrane signaling proteins. We demonstrate that nanoparticles functionalized with c-RGDfC ligands bind to intact cell membranes and selectively enhance the amino acid signals of the integrin receptor when coupled with tip-enhanced Raman scattering (TERS) detection. Controlling the plasmonic interaction between the functionalized nanoparticle and the TERS tip provides a clear Raman signal from αVβ3 integrins in the cell membrane that matches the signal of the purified integrin receptor. Random aggregation of nanoparticles on the cell does not provide the same spectral information. Chemical characterization of membrane receptors in intact cellular membranes is important for understanding membrane signaling and drug targeting. These results provide a new method to investigate the chemical interactions associated with ligand binding to membrane receptors in cells.